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Line and Phase Currents for 
Balanced -connected Load 


for +ve 
sequence 




Tanta University Electrical Power and Machines Engineering Department EPM1203 Electrical Circuits (2) Dr. Said M. Allam 



Faculty of Engineering 




Line and Phase Currents for 
Balanced -connected Load 


for +ve 
sequence 



I aA = Line Current 


I = Phase Current 
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Line and Phase Currents for 
Balanced -connected Load 


PHASE 

CURRENTS (1^) 

La = Iab _ La 

Lb = Lc “ 1 AB 

Lc = La _i bc 



IaA =V 3 I AB ^- 30 ° 

IbB =IaA^-120° 
I cC =IaA^ + 120° 
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Conclusions for Balanced 
-connected Load 


> The amplitude of the line current is equal to V3~ times 
the phase current / = ->/3 


<t> 


> The set of line currents lags the phase currents by 30 ° 
(for +ve sequence) ZI L = ZI* -30° 

> The set of line currents leads the phase currents by 
30° (for -ve sequence) Z I L = ZI^ +30° 
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Balanced Y- Three-Phase System 

> Three phase sources are usually Y-connected and three phase loads 
are Delta connected. 

> There is no neutral connection for the Y-A system 


a a 
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Balanced Y- Three-Phase System 


> Single phase 
connection 


equivalent circuit of the balanced Y- 
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> Example on Y- System 


The Y- connected source in Example 12. 1 feeds a A 'Connected 
load through a distribution line having an impedance of 
(J.3 + j0.9 il/4>. The load impedance is 1 18.5 + _/8.v 8 t\f4>. 
Use ihe a-phase internal voltage of the generator as the refer- 
ence, 

aj Construct a single- phase equivalent circuit of the three-phase 
system. 

li) Calculate the line currents I aAl Ihb, and l,c . 

c) Calculate the phase voltages at the load terminals, 

d) Calculate the phase currents of the load. 

e) Calculate the line voltages at the .source terminals. 
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V'.n The ssngle- phase equivalent circuit 
for Example 12.2. 


a) Figure 12.13 shows the single-phase equivalent circuit* 
load impedance of the Y-cqui valent ts 

Qj(] IR.5 + JB5.8) or 39.5 + ./ 28.6 £l/4>. 
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b) The a-phase line current is 



Tanta University 



Hence 


I 20/0" 

(0.2 + 0.3 + 39.5) + y(0.5 + 0.9 + 28.6) 


1 20 / 0 ° 
40 + jp'30 


- 2. 4/ — 36. 8 7“ A. 


I„u = 2. 4/- 156.87° A; 
Ice = 2.4 /83. 13° A 
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c) As ihe load is A -connected, the phase voltages are the same 
as the line voltages. To calculate the line voltages, we first 
calculate V AN : 

V AN - (39.5 + j 28, 6)(2 A/_ -36,87° ) 

= 117.0 4/— 0.96° V, 

Because the phase sequence is positive, the line voltage V AB 
is 

V Ae = V3 /30° Van- 
= 202.72 /29.04° V. 

Therefore 

Vbc = 202 . 72 / — 90 . 96° V: 

Vca = 202.72 /149.04° V. 
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dl The phase currents of the load may be calculated directly 
from the line currents: 


Iah 


= ] .39 / — 6-87° A. 


Once we know we also know the other load phase cur- 

rents: 


Inc = 1 39 /— 1 26 . 87 J A : 
Ir* = I .39 /1 13,13° A. 


Note that we can check the calcuJation of I^h by using the 
previously calculated V A b and the impedance of the A-con^ 
nected load. That is, 

= = 202,72/29.04° 

A “ Z.4. 118.5 + j 85.8 

= 1 .39 / — 6.87° A. 

{Alternative methods of calculation help eliminate errors, and 
we highly recommend their use in all work involving analysis 
and design.) 
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e> To calculate the line voltage at the terminals of the source* 
we first calculate V an , Figure 12J3 shows that V a „ is the 

voltage drop across the line impedance plus the load im- 
pedance, so 

V* n = (39.8 + j 29.5)2.4 / — 36.87° 

= 118.90 /— 0. 32° V* 

The fine voltage V\,* is 

Vat. = V3/30° Van or V, b - 205.94 /29.6S & V. 

Therefore 

V^ -- 205.94 /- 90.32° V; 

V VB = 205 . 94 /-f J 49.68° V. 
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Common Source-Load Connection 


S Common connection of source: Y 

- -connected sources: the circulating current may 
result in the delta mesh if the three phase voltages 
are slightly unbalanced. 

S Common connection of load: 

- Y-connected load: neutral line may not be 
accessible, load can not be added or removed 
easily. 
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